Introduction: Telepsychiatric modalities are used widely in the treatment of many mental illnesses. It has also been proposed that telepsychiatric modalities could be a way to reduce readmissions. The purpose of the study was to conduct a systematic review of the literature on the effects of telepsychiatric modalities on readmissions in psychiatric settings. Methods: We conducted a systematic literature search in MEDLINE, CINAHL, Embase, Cochrane, PsycINFO and Joanna Briggs databases in October 2015. Inclusion criteria were (a) patients with a psychiatric diagnosis, (b) telepsychiatric interventions and (c) an outcome related to readmission. Results: The database search identified 218 potential studies, of which eight were eligible for the review. Studies were of varying quality and there was a tendency towards low-quality studies (five studies) which found positive outcomes regarding readmission, whereas the more methodological sound studies (three studies) found no effect of telepsychiatric modalities on readmission rates. Discussion: Previous studies have proven the effectiveness of telepsychiatric modalities in the treatment of various mental illnesses. However, in the present systematic review we were unable to find an effect of telepsychiatric modalities on the rate of readmission. Some studies found a reduced rate of readmissions, but the poor methodological quality make the findings questionable. At the present time there is no evidence to support the use of telepsychiatry due to heterogeneous interventions, heterogeneous patient groups and lack of high-quality studies.
Introduction
In countries where distances between health providers are large, telemedicine can be an especially beneficial solution to some of the problems that occur due to the large distances. However, in countries where distances are smaller these tele-interventions may also be relevant in order to increase access to health services for patients with limited physical resources. The effectiveness of telemedicine interventions on somatic conditions have previously been published [1] [2] [3] [4] [5] and literature reviews are common. 6, 7 In a psychiatric setting, telepsychiatric modalities can make sense for many reasons. In Denmark, where distances between health providers are small, the argument based on large distances is not valid. However, as in many other countries, recruiting and retaining qualified healthcare professionals is a constant challenge. Therefore, telepsychatric modalities are possibly a means of saving valuable transportation time for health professionals and thereby freeing up resources to treat more patients. A number of types of telepsychiatry modalities are in use:
videoconferencing is used for therapy, education, and discharge conferences; telephone calls are used for adherence checks, disease status, visitation services etc.; telepsychiatry is widely used for treatment of various psychiatric illnesses. More specifically, telepsychiatry has proven effective for reduction of disease severity in depression, bi-polar depression, Post Traumatic Stress Disorder (PTSD), schizophrenia and psychosis. [8] [9] [10] [11] [12] [13] Furthermore, there is a high level of participant satisfaction with the use of telepsychiatric modalities and, in many cases, it even reduces the cost of treatment. [14] [15] [16] Reduced readmission rates could contribute to the high levels of satisfaction. It is in everybody's interest to reduce the rate of readmissions. Patients are more comfortable at home, hospitals can allocate the resources to more demanding patients and society reduces the expense of treatment.
However, the effect of telepsychiatry on preventing disease relapse and readmissions is not as thoroughly investigated. Therefore, the aim of this study was to conduct a systematic review of the effectiveness of telepsychiatric solutions on the reduction of readmissions in psychiatric settings.
Methods
A systematic review of the literature was conducted in October 2015 in order to explore the effectiveness of telepsychiatry for reducing readmissions. Effectiveness relates to the evidence showing statistically significant reduction in readmissions. In the present systematic review, the term 'telepsychiatry' is defined as any type of psychiatric treatment modality that is performed in a setting where the treatment provider and receiver are situated in different geographical locations.
Search criteria
The search strategy was designed to access all published materials that combined telepsychiatric modalities with readmissions. An initial search was performed to develop literature and search strategy using the Patient, Intervention, Comparator, Outcome (PICO) research methodology. Based on identified MESH terms, the reviewers made an extensive search in the following databases: PubMed, CINAHL, Embase, Cochrane, PsycINFO and Joanna Briggs.
The search terms used were 'telemedicine', 'telepsychiatry', 'psychiatry', 'mental disorders', 'mental health', 'readmissions' and 're-hospitalization'. The search strategy was adopted to fit the particular databases. Based on our initial search, appropriate articles were identified and reviewed.
The types of studies considered for inclusion were those in which: (a) all participants were diagnosed with a psychiatric condition; (b) interventions described were related to telemedicine; and (c) an outcome perspective was included on readmissions or equivalent to this reducing hospitalizations.
Exclusion criteria were: (a) reviews; (b) interventions focusing on children and adolescent psychiatry; and (c) studies with a lack of transparency with regard to endpoints.
Review process and data extraction
The review process was performed in five stages. By applying the before-mentioned search terms to the above databases, 218 papers were retrieved. The studies where title and abstract did not provide sufficient information were included for further review. This left 59 studies. In the second stage, two reviewers independently reviewed the full-text articles for suitability. Furthermore, articles were screened for references to identify additional studies that were not retrieved from the initial search. This resulted in two additional studies.
For studies where the two reviewers disagreed about suitability and eligibility, a third reviewer participated in the final discussion concerning inclusion or exclusion. If the three reviewers still disagreed, the majority ruled about inclusion or exclusion of the paper. Exclusion at this stage was due to emphasis on other primary diagnoses than psychiatry.
In the third stage, the 23 articles were discussed in depth by three reviewers and exclusion criteria in this stage were related to criteria in stage two, poor method and/or lack of transparency related to endpoints, and this resulted in nine articles. In the fourth stage, three reviewers performed a Delphi evaluation 17 on the nine articles resulting in the exclusion of one article due to an unclear endpoint regarding readmission. Finally, at stage five, all eight articles were subjected to the Joanna Briggs data extraction template. The progress of the literature search is depicted in Figure 1 .
Results

Studies for review
Very few studies that investigate the effect of telepsychiatric solutions on the prevention of readmissions exist. Only eight studies met the inclusion criteria for this review. 16, [18] [19] [20] [21] [22] [23] [24] An overview is presented in Table 1 along with the level of evidence.
Design
Of the eight studies included, one study was a Clinical Controlled Trial (CCT), 23 four studies were quasi-crossover designs, 16, 18, 21, 22 and three studies were randomised controlled trials (RCTs). 19, 20, 24 The quality of the studies is displayed in Table 1 . The studies that used a quasi-crossover design included a group of patients with previous admissions. After the administration of the intervention the comparison was done between data from before and after the time when the patient was enrolled in the study.
Only one of the RCTs 19 used blinding of the caregiver. The rest only blinded the investigator. No blinding allocation was possible in the RCTs, as all participants were aware of the telepsychiatric modality they were enrolled in.
Sample
The variation in sample size between the studies was large. One study included 98,609 veterans 22 whereas one RCT 21 only included 45 patients with schizophrenia or schizoaffective disorder. The participants had a broad range of psychiatric disorders including schizophrenia, schizoaffective disorder, major depression, PTSD, bipolar disorder and substance-related disorders. In three studies, 16, 22, 24 war veterans with PTSD were the main focus of investigation.
Interventions
The studies included different forms of telepsychiatric modalities ranging from videoconferences, 22,23 telephone monitoring, 18 short message service (SMS) questionnnaire [19] [20] [21] to electronic devices where the patients were to answer some questions daily. 16 All but two studies 22, 23 used the telepsychiatric modality as a form of screening tool, where increase in disease severity was scored, and action was taken if required. The remaining two studies provided psychotherapy via videoconferencing 23 or videoconferencing, including supervision of medication intake, urgent care visits, medication management, individual therapy, group therapy and family therapy. 22 
Outcome
Although the studies reported effects of a variety of interventions and had different study designs, they commonly reported on readmission or rehospitalisation rates. Four studies 16, 18, 22, 23 reported a decrease in readmissions following the intervention, while four studies 19, 20, 24 did not show a decrease in readmissions. In most studies relevant statistical methods were applied to investigate significant differences. However, in two studies 22, 23 no statistical tests were performed, and in one study 18 the data analysis was insufficiently described.
Some methodological issues that could potentially affect the outcome of the included studies were lack of control group, 23 no randomisation performed, 16, 18, 21, 23 vague description of intervention 18 and mix of interventions. 23 
Discussion
We conducted a systematic review of the literature regarding the effects of telepsychiatric modalities in the prevention of readmission. We included eight studies that investigated various modalities including videoconferences, telephone calls and interactive electronic devices to monitor disease severity. The studies used different study designs including RCT and quasi-cross-over designs. Some studies showed up to 86% reduction in readmissions whereas other studies did not find any statistically significant differences.
There was a large variation in the design of included studies. Most studies were of low or moderate quality, which is likely to introduce bias and thereby result in an over-or underestimation of study effects. The included studies that administered a cross-over-like design, are at risk of overestimating the effect of the intervention due to the lack of blinding and an actual control group. Interestingly, it was primarily these studies that managed to show a positive effect of the telepsychiatry modality on readmissions. Godleski et al. 16 showed an 86% reduction in readmission in veterans with PTSD using an electronic device to monitor disease severity. The patients were asked to report on their disease severity and general health via the electronic device. This resulted in a large reduction of readmissions. However, the quality of the study was poor and the level of evidence low. In a different study performed on a similar group, Rosen et al. 24 were unable to find a significant difference between the groups. The intervention group received a biweekly telephone call in addition to standard care. This study was an RCT including 837 patients. However, the study did not use blinding and thereby increased the risk of bias from patient, caregiver and researcher. In a study with a similar intervention, Eldon Taylor et al. 18 reported a reduction in the admission rate from 2.85 to 0.7 admissions over a 12-month period with a quasi-crossover design. This was performed on a heterogeneous group consisting of 60 patients with multiple previous admissions with psychiatric illnesses. The heterogeneity of the group called for a much larger sample size to even out the variation between patients with different diagnosis. D'Souza 23 used videoconferences upon discharge for inpatients in a psychiatric centre. The finding was a reduction in self-reported readmission rates from 3.48 in the control group to 1.63 in the intervention group. However, no statistical test was performed to investigate the significance of this finding, so it is unknown if the results constitute a statistically significant difference. Furthermore, the study design was CCT but of low quality. There was no blinding and no intention-to-treat analysis included in the study.
In a series of three studies that investigate the same intervention, Information Technology Aided Relapse Prevention Programme in Schizophrenia (ITAREPS) -an SMS-based system to remind patients to complete an early warning questionnaire, Spaniel et al. [19] [20] [21] have reported conflicting results. In the earliest study, a quasicross-over study, they found a 60% statistically significant reduction in readmissions. Furthermore, they found that high adherence to the ITAREPS programme was associated with fewer readmissions. However, the poor study design, small sample size and lack of blinding make these results somewhat unreliable. The latter two studies from the same authors 19, 20 applied an RCT design and found no significant differences. The authors suggest that a lack of adherence to the study protocol among the treating psychiatrists had a large influence on the non-significant results. The authors are clearly questioning whether the reluctance of the treating psychiatrists is based on a lack of confidence in the technology or a 'loath to surrender their authority to an impersonal machine-like product'. 5 The largest study that we included was published by Godleski et al. 22 and included 98,609 veterans who were involved with the US Department of Veteran Affairs. The study investigated a clinic-based videoconference solution and did not include home telepsychiatry encounters. The videoconferences were administered in community-based outpatient clinics. The study found a 24.2% reduction in readmissions, but did not perform statistical analysis on the data. Furthermore, the study design was quasi-crossover, where the patients' previous admissions served as the control group. This study had a large sample size, but low quality and evidence level.
The studies included in the present study were characterised by both heterogeneity in patient selection and the investigated treatment, as well as outcome measures. As a consequence of this, direct comparisons between most of the studies are not possible. This also calls for caution with regard to the generalisability of the conclusions. Furthermore, many psychiatric patients have comorbid medical conditions. These conditions may limit their ability to tolerate or cope with different kinds of telepsychiatric modalities, which again would introduce bias to the studies. In the present review, we tried to avoid this by excluding studies that included patients with other primary somatic diseases. However, we cannot know if the patients that were included in the studies had other illnesses. In addition, we did not account for the possibility that the telespychiatric modalities can have differential effects based on the psychiatric diagnosis. In the optimal case, the intervention is planned based on the needs of the patient group. However, in the present review we included some studies where the same intervention was used for a range of psychiatric diagnoses. None of the studies reported the effect of the intervention based on diagnosis, so we cannot know if this had an influence.
The tendency in the present systematic review is our finding that only studies with low quality and evidence level have shown a significant effect of the telepsychiatric modalities. In RCTs of higher methodological quality, the results of the interventions were insignificant. However, only three RCT studies of moderate to good quality was found and the heterogeneity of the interventions makes a direct comparison between them unfeasible.
The fact that none of the high-quality studies found a significant effect of the specific telepsychiatric modality, and that the interventions and study groups in the RCTs were very heterogeneous, stresses that there is a need for high-quality research in this area. It is especially the case that high-quality RCT studies with readmissions as the primary outcome are warranted.
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